IR-MALDI-mass analysis of electroblotted proteins directly from the membrane: comparison of different membranes, application to on-membrane digestion, and protein identification by database searching.
A systematic membrane study investigating different neutral, cationic derivatized, and hydrophilic PVDF membranes for their suitability to carry out on-membrane tryptic digestions and to obtain infrared-matrix-assisted laser desorption/ionization (IR-MALDI) mass information on the proteolytic fragments directly from the membrane was performed. Clearly, the Immobilon CD membrane (Millipore) showed the most reproducible results over a protein mass range from 12 to 66 kDa. Typical protein load to SDS-PAGE was in the 1-2 micrograms range. The protein amount used for enzymatic treatment was estimated to be in the low picomole range. Now both the intact protein mass and the masses of the specific proteolytic fragments are available directly from the membrane. Protein databases can be searched via search algorithms on the Internet using the information on the intact protein mass and the masses, e.g., of its tryptic fragments. Investigations were performed to search for neutral, enzyme-compatible IR matrixes which allow the enzymatic treatment (on-membrane digestion) while the membrane is matrix-incubated. Thiourea could be tolerated during enzymatic cleavage in solution in concentrations of 15 g/L and resulted in high-quality spectra of intact protein signals and turned, therefore, out to be the most promising candidate.